Protein insertion and patterning of PEG bearing langmuir monolayers.
Protein adsorption to multicomponent lipid monolayers is presented as a means of inducing protein-specific binding pockets or imprints in membranes. Adsorption of the acidic protein ferritin to Langmuir monolayers of cationic dioctadecyldimethylammonium bromide (DOMA), nonionic methyl stearate (SME), and poly(ethylene glycol) (PEG) bearing phospholipids is investigated as a model system. The number, size, and distribution of protein binding pockets (domains of SME and DOMA in a PEG matrix) are defined by controlling the molar ratios, miscibility, and lateral mobility of the lipids. Protein patterning of binary SME:DOMA monolayers is limited by protein-protein interactions that hinder desorption to regenerate the imprint site. The incorporation of PEG bearing phospholipids as a third lipid component provides a successful approach to prevent protein surface aggregation during imprinting. Atomic force microscopy reveals a user-defined distribution of protein molecules where protein-protein interactions on the monolayer are eliminated, thus facilitating protein desorption and regeneration of the protein binding pockets.